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Presenter
Presentation Notes
I’m Matt Henn and today I will be discussing a project I did on swimming world records through the NKU Stem Research



Methods

• Data includes world record setting swimming times 
since 1900

• Time series methods applied include:
• S-Curves
• Single exponential smoothing

• Asymptotics / prediction intervals used as appropriate 
to estimate future potential world records
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Presentation Notes
For this project data were collected using Wikipedia.org for the various Olympic swimming events.
1900 was used as the base year in order to have even spacing for each event. From there graphs of record setting times by year were made, with the previous year being the record if there was no new record in the current year. 
In order to predict future times, and ultimately the best possible time, s-curves were used. 
The S-curve was not suitable for some events, so a second method involving single exponential smoothing and a prediction bound was used.



World Records Over Time
Event Original Record Year Set Current Record Year Set

Women’s 200m Freestyle 176.00 03/04/1915 112.98 07/29/2009

Women’s 400m Freestyle 390.20 08/16/1919 236.46 08/07/2016

Men’s 200m Butterfly 139.00 07/11/1959 110.73 07/24/2019

Women’s 100m Breaststroke 80.30 07/20/1958 64.13 07/25/2017

Men’s 100m Breaststroke 71.40 05/02/1961 56.88 07/21/2019

Men’s 100m Backstroke 62.20 12/06/1956 51.85 08/13/2016

Men’s 100m Freestyle 65.80 12/03/1905 46.91 07/30/2009

Men’s 800m Freestyle 685.40 07/21/1906 452.12 07/29/2009
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Presentation Notes
In this graphic we have 8 events, the original record, and the current record and when the records were set. This helps us understand whether a prediction is unrealistic or not. For example, we expect a more recent event, like the 200m butterfly to have a prediction that is lower relative to the current record than a longer running event like the men’s 100m freestyle.
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Presentation Notes
Based on the progression of world records from the first year they were recorded to present(2019), we were able to plot points and find a plausible asymptote using an S-Curve to model the decay over time. The current record for the women’s 100m breaststroke is 64.13, so a prediction of about 62.26 isn’t unreasonable. This is a case where the s curve method worked quite well. This model was very inconsistent. In some cases, such as the men’s freestyle events, it predicted a negative time, or a very low time given where the current record stands, such as the men’s 800, which predicts an asymptote of 133.56, which is not even triple the current record for the 100m. While some events, were close, yet still seemed unreasonable, for example the women’s 200m freestyle had an asymptote at 97 while the record currently stands at about 113. 
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Due to the occasional inaccuracy of the S-Curve, a second method was used to determine a possible best time. This method uses an exponential smoothing curve at a 95% confidence interval to predict a possible lowest time for a particular event. In this particular event, the men’s 100m freestyle, the lower bound was 46.07. This was much closer than the negative result of the s curve model. Unfortunately, this was still not perfect, as it tends to predict very close to the current record potentially leaving out possible improvement. 



Results

Event
Current 
World 
Record

S-Curve 
Asymptote

Prediction 
Bound

Women’s 200m Freestyle 112.98 97.04 110.04
Women’s 400m Freestyle 236.46 215.99 228.64
Men’s 200m Butterfly 110.73 108.68 109.09
Women’s 100m Breaststroke 64.13 62.26 62.91
Men’s 100m Breaststroke 56.88 47.08 56.18
Men’s 100m Backstroke 51.85 49.89 51.05
Men’s 100m Freestyle 46.91 -30.95 46.07
Men’s 800m Freestyle 452.12 133.56 442.10
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The two methods did not always come to similar conclusions for possible best times. As we can see the s curve method occasionally to came to a conclusion that was way too low to be accurate. The prediction bound also tended to predict a time that was quite close to the current record, which could also prove to be somewhat inaccurate. Obviously, we can see from the data that these methods were far from perfect and could certainly be improved on.



Future Research Topics

• How did improved swimsuit technology change the predicted record?
• Are there better prediction methods (outside of the available 

standard methods)?
• Could this model translate to other timed sports (e.g. running, 

cycling)?
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Presentation Notes
Possible future applications, or ways to improve upon what was done in this study include: takin a closer look at how improved swimsuit technology throughout time may have influenced the predicted best record for various events. It could also be interesting to see if these models could be applied to other timed sports, such as running, or cycling. And of course, since this model was not perfect, could we find a better method to model the data and produce a more accurate prediction? I hope you found this to be interesting. Thank you very much for taking the time to hear about my project. If you have any questions please let me know.
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